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0 Optical pickup apparatus. 

© The optical pickup apparatus in accordance with 
the present invention comprises plurality of light 
sources (1a, lb) which emit laser lights (12a, 12b) of 
different wavelengths, a first optical system section 
(14) for converging and irradiating as light spots the 
emitted laser lights on a recording medium (10), a 
second optical system section (15) for leading on 
one and same optical path the reflected lights of the 
laser lights reflected on the above mentioned record- 
ing medium (10). a focussing lens (6) for converging 
the reflected lights in different foci according to their 
respective wavelengths on one and same optical 
C^axis, a shade (5). or a filter and the like installed on 
^the optical axis between the above-mentioned sec- 
l«ond optical system (15) and the above-mentioned 
Sfocussing lens (6), and a photo-detector (7) for de- 
OOtecting the reflected lights converged by the above- 
-mentioned focussing lens in different foci on one and 
h*same optical axis, installed in the neighborhood of 
OOthe focus the farthest among the different foci of the 
O reflected lights from the focussing lens (6). and 
provided with a plurality of light receiving elements 
ftj(9. 11) which light receiving faces are mounted in 
the same plane and formed in concentric circles of 
different diameters. 
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- The optical pickup apparatus in accordance 
with the present invention is arranged such that, it is 
capable of effectuating simultaneously the recording, 
the reproduction and the like of a plurality of in- 
formations by irradiating on one and same recording 
medium (10) a plurality of laser lights of different 
wavelengths, it can be miniaturized and furthermore 
the S/N of the reproduction signals is improved. 
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OPTICAL PICKUP APPARATUS 



FIELD OF THE INVENTION 



The present invention relates to an optical pic- 
kup apparatus attached to a device which records, 
reproduces, and erases information optically by 
irradiating laser lights to a recording medium. 



BACKGROUND OF THE INVENTION 



A conventional optica! pickup apparatus usually 
effectuates the recording, the reproduction, the 
erasing and the Bke, cf information by a single 
laser light source. However: the above apparatus 
presents the disadvantage that when recording or 
reproducing information, the processing time for 
writing or reading successively information on a . 
recording medium through the use of a single light 
spot is generally long. 

Some of the recent optical pickup apparatuses, 
in order to shorten the information processing time, 
are provided with plural sources of laser lights of 
different wavelengths ; pt oscillation and plural fight 
receiving elements, in such an apparatus, the re- 
cording, th9 reproduction and the like of signals is 
effectuated simultaneously at different locations on 
one and same recording medium. Namely, the 
laser lights emitted from the different laser light 
sources are irradiated simultaneously on one and 
same recording medium st different locations* then 
the different light receiving elements detect simul- 
taneously the reflected lights cf the laser lights on 
the recording medium. 

An example. of this type of optica! pickup ap- 
paratus is illustrated in Rg. 4. !n this optical pickup 
apparatus, the laser light 29s emitted from the 
laser light source 21a in the center-right part of the 
figure, is transformed into a parallel pencil of rays 
by a coHimating lens 22a, transmitted through a 
polarized beam splitter 23a, converged by an ob- 
jective lens 24a, and irradiated as light spot 28a on 
a recording medium 20 formed in the shaps of a 
disk. The reflected light 29a* of the laser Sight 29e 
on the recording medium 20. is transformed into a 
parallel pencil of rays by the objective lens 24a 
then reflected at right angles toward a prism 25 by 
the' polarized beam splitter 23a. 

Similarly., the laser light 29b emitted from the 
laser light source 21b in the center-left part of the 
figure, is irrsc'iated as light spot 28b to the record- 
ing medium 20 across the collimating lens 22b, the 
polarized beam splitter 23b and the objective lens 



24b. The refected light 29b of the laser light 29b 
on the recording medium 20, is reflected across 
the objective lens 24b by the polarized beam split- 
ter 23b toward the prism 25 ir. 2h& same optical 

5 path as the reflected light 29a' corresponding to 
the laser light source 21a mentioned above. 

Meanwhile, the above-mentioned sources of la- 
ser light 2) a and 21b are arranged such thai, they 
generate laser lights of which wavelengths are mu- 
te tuatty different for example a laser light 29a of a 
long wavelength, and a laser ligr.t 29b of a short 
wavelength. The waveiengt/is of the reflected lights 
29a and 29b are mutually different as they cor- 
respond respectively to the wavelengths ov the 

75 laser lights 29a and 29b therefore, the deflection 
angles on the prism 25 of the reflected lights 29a' 
and 29b' are different Accordingly, the deflection 
angle of the reflected Gght 29a . corresponding to 
the laser tight 29a of for example a long 

20 wavelength (hereinafter referred to as long 
'waveierYgih Reflected light 29a'), is smaller than the 
derlectibr. angle of the iBflect6d light" 25u' cor- 
responding to the laser light 29b of a short 
; * waveJerisjth (hereinafter referred to as short 

25 waveiength reflected light 29b'). Thereby ths long 
wavelength reflected light 29a' is converged by the 
focusing lens 26 toward the light receiving element 
27a. Meanwhile, as its deflection angle Is bigger 
than the deflection angle of the long wavelength 

30 reflected Sight 29a', the short wavelength reflected 
Ught 2Sb is converged by the focusing iens 26 
toward the light receiving element 27b. 

in an arrangement such as mentioned above, 
as the recording, the reproduction and the Hke is 

35 effectuated simultaneously a; different locations on 
the recording meoium 20. the processing time is 
shorten by half, compared with the optical pickup 
apparatus with a single Is^er Sight source men- 
tioned earlier, and a plurality cf informations can be 

40 processed ai great speed. 

However, in the optical pickup apparatus ar- 
ranged as mentioned above, the members com- 
posing the optical system coctfon which processes 
the reflected fights 29a' and 2£b after ihey are 

45 reflected by the polarized beam splitters 23a and 
23b, need to be instated in accordance with the 
deflection angle at the prism 25. Therefore the 
miniaturization of the apparatus used to be difficult 
Hence, there is known, as an improvement to 

so compensate for the disadvantage mentioned above, 
an optical pickup apparatus which, as illustrated in 
Fig. 5, uses instead of the prism 25 a focusing lens 
38 having a property such that the index of refrac- 
tion varies according to the v/avelongth of the in- 
cident Gght (wavelength dispersion function). The 
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arrangement leading the reflected lights 39a and 
39b' to the focusing lens 36 is omitted in Fig. 5 as 
it is the same as in the above-mentioned Fig. 4. 

In the optica! pickup apparatus provided with 
an optical system section as shown in Fig. 5, when 
the reflected lights of different wavelengths pro- 
ceeding in one and same optical path, for example 
a long wavelength reflected tipht 39a and a short 
wavelength reflected light 39b . are incident on the 
focusing lens 36, the focus 40a of the reflected 
light 39a' and the focus 40b of the reflected light 
39b' are focused on the same optical axis at dif- 
ferent positions. 

For example, the focus # 40a of the long 
wavelength reflected light 39a is focused farther 
from the focusing lens 36 on the optical axis than 
the focus 40b of the short wavelength reflected 
light 39b'.. 

The photo-detector 37 is mounted In ttie neigh- 
borhood of, for example like in the present embodi- 
ment, the focus 40a of the long wavelength re- 
flected light 39a', which is the farther among the 
focuses 40a and 40b of the reflected lights 39a 
and 39b' from the focusing lens 36. k v v 
. i As ; ; a t result, the reflected aight:^, fe^ con- 
verged?^ the neighborhood of the ^otordbtector 
37 in a circle of a small diameter a^j^^lfcted 
light 39b'. after being converged utfp fpf?y£ 40b 
spreads into a circle of a big diameter jn the 
neighborhood of the photo-detector 37 The above- 
mentioned photo-detector 37 is composed of a 
small diameter tight receiving element 41 which 
Isght receiving face is formed in the shape of a 
circle of a small diameter, and a big diameter light 
receiving element 42 which light receiving face is 
formed in the shape of a ring within which Jnner 
diameter is mounted the light receiving face of the 
small diameter light receiving element 41 in a 
concentric manner. ... -v.. : , ■ >-.-> ; ^ 
Accordingly, the reflected, light 39a converged 
in a circle of a small . diameter is detected by the 
small diameter light receiving element 41, arid the 
reflected light &b' : spread into a cfade... of a big 
diameter is detected by the big . diameter light 
receiving element 42. : . f > , 

In such an arrangement th© P risn > 25 men- 
tioned earlier becomes unnecessary, and the op- 
tical path on and after the polarized beiam splitters 
23a and 23b can be formed in a straight line. 
Thereby, the miniaturization of the opticaJ pickup 
apparatus is facilitated. 

However, in the conventional optical pickup ap- 
paratus mentioned above, as the small diameter 
light receiving element 41 mounted in the photo- 
detector 37 is irradiated simultaneously by the re- 
flected light 39b', spread in a circle of a big diam- 
eter, and by the reflected light 39a" converged in a 
circle of a small diameter, the reflected light 39b 



though slightly, contaminates the reflected light 
39a'. And as a result the conventional optical pic- 
kup apparatus mentioned above used to present 
the problem that the detection signal detected by 
s the small diameter light receiving element used to 
contain noise (crosstalk). 
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SUMMARY OF THE INVENTION 



It is an object of the present invention to pro- 
vide an optical pickup apparatus capabEe of effec- 
tuating simultaneously the recording, the reproduc- 

is tion and the like of a plurality of informations by 
irradiating to one and same rocordang medium plu- 
ral laser lights of different wavelengths. 

It is another object of the present invention to 
produce an optical pickup apparatus capable of 

20 improving the S/N of the reproduction signals by 
detecting independently through different light re- 
ceiving elements each of the reflected lights of the 
plural iaser lights reflected on the recording me- 
dium. ^ 

25 tt is a further object of the present invention to 

produce an optical pickup apparatus more miniatur- 
ized. _ 

In order to achieve the above objects, the 
optical pickup apparatus in accordance with the 

3d present invention is^harac'&rizsd an comprising: 
piurai emission "mekns for ©mstting laser lights of 
different wavelengths; 

a first optica! system section for converging and 
irradiating as a light spot each emitted laser light to 
as a recording medium; 

a second optical system section for leading the 
reflected lights of each laser light reflected on the 
recording medium mentioned above in on© and 
same optical path; 
40 focusing means for converging in different focuses 
on one and same optical axis the reflected lights 
according to their respective wavelengths; 
luminous intensity attenuating means installed on 
the optical axis between the above optical system 
45 sections and the above focusing means; and 

photo-detector means for detecting the reflected 
lights converged in different focuses on one and 
same optical axis by the focusing means, installed 
in the neighborhood of the focus farthest from the 

so focusing means among the different focuses of the 
reflected lights; and provided with plural light re- 
ceiving elements which Eight receiving faces are 
installed on one and same plane and formed in 
concentric circles of different diameters- 

55 According to the arrangement mentioned 

above, the laser lights of different wavelengths 
emitted from plural emission- means are converged 
and irradiated as light spote by the first optical 
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system section on thd recording medium, then 
reflected on the recording medium. Those reflected 
Eights are led by the second optical system outside 
the optical path from the light source to the record- 
ing medium, into one and same optica! path. And 
thereafter the central section of the penal of rays 
formed by those reflected lights is attenuated or 
shaded by the luminous intensity attenuating 
means. Then, the pencil cf rays is converged hy 
the focusing means according to the difference of 
wavelengths into Separate different focuses on one 
and same optical axis. For example, the reflected 
lights corresponding to the* laser Sights of long 
wavelengths (hereinafter rcterrec to as long 
wavelength reflected lights) ate converged in ( af- 
ferent focuses far from the vocuslng ni8&ri& The 
longer the wavelength of the reflected iight is, 3ie 
farther from the focusing means the focus of the 
reflected iight is. The reflected lights corresponding 
to the iaser lights of short wavelengths (hereinafter 
referred to as short wavelength reflected sights) are 
converged in different focuses c!cse to Ihe focus- 
ing means. The shorter the wavelength cf the re- 
flected light is, the closer from ths fecusing niosns 
the focus of the reflected light is. 

Moreover the photo-detector means is installed 
in the neighborhood of the fecus farthest from the 
focusing means among the different focuses of the 
reflected lights, that is, in the 'neighborhood </f She 
focus of trie reflected light cl She ingest 
wavelength. 

As each reflected light is attenuated or shaded 
in the central section of its optical path by tihe 
luminous intensity attenuating means, the /effected 
rights other than the reflected Sight of the Eongast 
wavelength are converged by the focusing means 
and irradiated spread into the shape of a rtey on 
the photo-detector means which is installed in the 
neighborhood of the focus or ths reflected light of 
the longest wavelength. On fre other hand, the 
reflected light of the Songest v/aveiength Is son- 
verged at a location corresponding to the portion 
of the photo-detector and is ;iradtectsd. 

As a result, in the phcto-dstectcr meni&ned 
above, the reflected fight of the longest rsfiented 
light alone is converged independently on ths light 
receiving element provided with the iight racer/ing 
face of the smallest diameter among the piurai light 
receiving elements which light receiving faces are 
mounted in the same plane and which are formed 
in concentric circles of different diameters. Also, 
the short wavelength reflected lights spread in a 
ring shape are irradiated on difJorent light receiving 
elements of big diameters. As the shorter the 
wavelength of the short wavelength reflected iight 
is, the bigger the ring it becomes is, the fight 
receiving elements oi big diameters formed in con- 
centric circles are able to receive reflected lights 



which are totally separated. 

Hence, the optical pickup apparatus, as well as 
being able to effectuate simultaneously the record- 
ing, the reproduction and the like, of a plurality of 

5 informations by irradiating olural laser fights of dif- 
ferent wavelengths on one and same recording 
medium, can be formed in a straight line from the 
second optical system section on to the pnoio- 
detector means and thus is miniaturized. 

io Moreover, the photo-detector provided to the 

optical pickup apparatus is capable of detecting 
independently the reflected fights corresponding to 
tha laser lights cf different wavelengths, thus the 
crosstalk ?s reduced and thereby the S/N of the 

75 . re production signals is improved. 

For a fuller understanding of the nature and 
advantages of the invention, reference should be 
mado 1o tho ensuing detailed description taken in 
conjunction with the accompanying drawings. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 The Figures 1 to 3 show an emtKidiiront of the 

prccer^-?rivention. 

,- } „; : !3ni*re 1 *s a view illustrating the composition 
-.-■of the ep+fcal pickup apparatus. 

Figure 2 is a front view of the light receiving 
30 elements shown in Figure 1. 

Figure 3 Is a. front view illustrating the focus 
stats the laser lights on the light receiving ele- 
ment. 

Figure 4 is a view illustrating the composition 
35 of a conventional optical pickup apparatus. 

Figure 5 is a view illustrating the composition 
of the essential psrts of another conventional op- 
tica! pickup 3ppar?tus, 

40 

DETAILED DESCRIPTION OF THE EMBODi- 
. MENTS 

45 . The following description will discuss an em- 
bedimant of the present invention with reference to 
Fcures 1 to 3. 

\n the optical pickup apparatus in accordance 
•/rirth the present invention there is installed, as 

so shown in Figure 1, between the laser light, source 
1a, as emission means for emitting the laser -fight 
12a j and the recording medium 10 from the laser 
light source 1a side on in succession, a collimating 
lens 2a which transforms the laser light 12a into a 

55 parallel pencil of rays, a polarized beam splitter 3a 
which reflects at right angles the reflected Tight 
12a' which was reflected on the recording medium, 
and an objective lens 4a which converges and 
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irradiates as light spot 8a the laser light 12a to the 
recording medium 10 and also which transforms 
the reflected light 12a' into a parallel pencil of rays. 

On the other hand, beside the above-men- 
tioned laser source 1a is juxtaposed a laser tight 
source 1b as emission means for emitting a laser 
light 12b of a wavelength different for example 
shorter, from the wavelength of the laser light 12a 
emitted by the laser light source 1a. Between this 
laser light source 1b and the recording medium 10 
there is also installed similarly from the the laser 
light source 1 b side on, a collimating lens 2b, a 
polarized beam splitter 3D and an objective lens 
4b. Tne reflected light 12b' which is reflected by 
the above-mentioned polarized beam splitter 3b, is 
led in the same optical path as the reflected light 
12a'. which is reflected by the polarized beam 
splitter 3a mentioned earlier. 

The first optical system section 14, which con- 
verges and irradiates as spots 8a and 8b the laser 
lights 12a and 12b emitted from the light sources 
1a and' 1b on the recording medium 10, is com- 
posed of the collimating lens 2a, the collimating 
lens 2b t the objective lens 4a and the objective 
lens ,4b. The second optical system section 15 
wtrfch lekds on one and same optical path the 
reflected lights 12a' and I2b\ reflecistf- on the 
recording medium 10 from the laser ligHB 12a and 
12b, is composed of the objective Ien3 4k* the 
objective lens 4b, the polarized beam splitter 3a 
and the polarized beam splitter 3b. 

The optical path in which the reflected lights 
12a* and 12b' are led by the second optical sys- 
tem section 15 is one and same and the focusing 
lens 6 as focusing means is installed on this one 
and same optical path. 

The shade 5. as luminous intensity attenuating 
means, is installed on the optical axis between the 
optical system 15 and the focusing lens 6. The 
photo-detector 7, as photo-detector means, is in- 
stalled in the neighborhood of the focus the farther 
from the focusing Jens among the focuses 13a and 
13b of the reflected lights 12a' and 12b converged 
by the focusing lens 6, for example the focus 13a. 
This photo-detector is composed, as shown in Fig. 
2, of a small diameter light receiving element 9, 
which light receiving face is formed in the shape of 
a circle of a small diameter, and a big diameter 
light receiving element 11. which light receiving 
face is formed in the shape of a ring and in which 
inner diameter is mounted in a concentric manner 
the light receiving face of the light receiving ele- 
ment 9. The outer diameter and inner diameter of 
; the light receiving face of the light receiving ele- 
merit 11 correspond virtually, as described later, to 
the outer diameter and inner diameter of the 
spreading of the reflected light 12b' irradiated on 
the photo-detector 7 spread in a ring shape. 



In the arrangement mentioned above, the laser 
fight 12a of for example a long wavelength, is 
transformed into a parallel pencil of rays by the 
collimating lens 2a in the first optical system sec- 

s tion 14, is transmitted through the polarized beam 
splitter 3a of the second optical system section 15, 
and is converged and irradiated as light spot 8a by 
the objective lens 4a on the disk shaped recording 
medium 10. The reflected light 12a' t reflected on 

;o tiie recording medium 10 is transformed into a 
parallel pencil of rays by the objective lens 4a in 
the second optical system section 15, and reflected 
at right angles toward, the focusing lens 6 by the 
polarized beam splitter 3a. 

is On the other hand, the laser light 12b of for 
example a short wavelength emitted by the laser 
source ib is similarly converged and irradiated by 
the first optical system section 14 as spot light 8b 
on the, recording medium 10. Then, the reflected 

20 light 12b\ which was reflected on the recording 
medium 10, is similar!*/ reflected in the second 
optical system section 15 at right angles toward the 
focusing lens 6, is furthermore transmitted through 
the polarized beam splitter 3a, and is led in the 

as samer optical path as the reflected light 12a men- 
tioned above. These reflected lights 12a and 12b 
which are led in one and same optical path, form 
the pencil of rays 12. 

As the shade 5 is installed on the optical axri 

30 of the pencil of rays 12 between the second optical 
system section island *he focusing lens 6, the 
pencil of rays 12 reaches the focusing lens 6 
shaded by the shade 5 in its central section. The 
focusing lens 6 mentioned above converges the 

as reflected lights 12a' and 12b' according to their 
respective wavelengths into different focuses 13a 
and 13b on one and same optical axis. For exam- 
ple, the reflected light 12a' of the laser light 12a of 
a long wavelength (hereinafter^ referred to as long 

40 wavelength reflected light 12a' ) is converged in a 
focus 13a, far from the focusing lens 6. And the 
reflected light 12b- of the laser light 12b of a short 
wavelength (hereinafter referred to as short 
wavelength reflected light 12b ) is converged in a 

45 focus 13b close to the focusing lens 6. As the 
photo-detector 7 is installed in the neighborhood of 
the focus 13a far from the focusing lens 6, the long 
wavelength reflected light 12a is converged, as 
shown in the shadowed portion of Fig. 3, as a circle 
so of. a small diameter 12a* on the small diameter 
light receiving element installed in the photo-detec- 
tor 7, 

Moreover, as the central section of the pencil 
of rays 12 is shaded by the shade 5, the short 
55 wavelength reflected light 12b . after being con- 
verged in focus 13b, spreads into a ring and is 
irradiated as ring 12b* ,on the big diameter light 
receiving element 11. -a*, shown in the shaded 
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portion of Fig. 3. 

Accordingly, the contamination by the reflected 
light 12b' on the small diameter fight receiving 
element 9 is suppressed, and the small diameter 
light receiving element 9 is able to detect indepen- 
dently the reflected light 12a' alone. In other words, 
the reflected lights 12a' and 12b', comprised in the 
pencil of rays 12/ are received in a completely 
separated condition by the small diameter light 
receiving element 9 and the big diameter light 
receiving element 11 mounted in the photo-detec- 
tor 7, converted into an electric signal varying 
according to the amount of light received, and 
thereby the recording information is reproduced. 

The optical pickup apparatus in accordance 
with the present invention is, as described above, 
characterized in comprising: 
plural emission means for emitting laser lights of 
different wavelengths; 

a first optical system section for converging and 
irradiating on a recording medium as fight spot 
each emitted laser light: 

a second optical system section for leading in one 
and same optical path the reflected lights of the 
laser lights reflected on the recording medium 
mentioned above; 

focusing means for converging the reflected lights 
according to their respective wavelengths in dif- 
ferent focuses on one and same optical axis; 
luminous intensity attenuating means installed on 
the optical sods between the above-mentioned op- 
tical system sections and the above-mentioned fo- 
cusing means; and 

photo-detector means for detecting the reflected 
lights converged by the above-mentioned focusing 
means in different focuses on one and same op- 
tical axis, installed in the neighborhood of the focus 
the farthest among the different focuses of each 
reflected lights from the focusing means, and pro- 
vided with plural light receiving elements which 
light receiving faces are mounted on one and same 
plane and which are formed in concentric circles of 
different diameters. 

Moreover, in the optical pickup apparatus men- 
tioned above, a shade is used as luminous inten- 
sity attenuating means but members, like for in- 
stance a filter or the like, which attenuate the 
intensity of the optical path central section of the 
pencil of rays when this pencil of rays formed cf 
plural reflected lights is transmitted, may also be 
used. 

Consequently, the optical pickup apparatus in 
accordance with the present invention is capable of 
effectuating simultaneously the recording, the re- 
production and the like of a plurality of informations 
by irradiating on one and same recording medium 
plural laser lights of different wavelengths. As it can 
be formed in a straight tine from the second optical 



system on to the photo-detector means, the ap- 
paratus ts miniaturized. Furthermore, the crosstalk 
occurring because mingled reflected lights are re- 
ceived on one and same !ight receiving element is 

5 reduced and thus the S/N improved. 

The invention being thus described, it will be 
obvious that the same may be varied in many 
ways. Such variations are not to be regarded as a 
departure from the scope of the invention. 

70 There are described above novel features 

which the skilled man will appreciate give rise to 
advantages. These are each independent aspects 
of the sfivafcSon to be covered by the present 
appficatiorv irrespective of whether or not they are 

75 inc!udarf within ths scope of the following claims. 



20 1 . An optica! pickup apparatus composed of: a 

plurality 3f emission means (la, 1b) for emitting 
laser fights (12a, 12b) cf different wavelenghts: 
a Tusi optical system section (14) for converging 
: : iyiQ" eradiating as a light spot (8a, 8b) said emitted 
~, 25 lasur Sghls.cn a recording medium (10);. „ . . 
». fia ^3r^nd optical system section (15) for leading in 
■>-■' CKto'-uv.same optica? path the reflected lights re- 
r'U fluted en said recording medium from said laser 
• lig&is; 

30 ■ focussing means (6) for converging in different foci 
on en© anc* same optical axis said reflected lights 
according to their respective wavelenghts; 
luminous intensity attenuating means (5) installed 
on said optica! axis between said optica! system 

35 sections (1 4,1 5) and said focussing means (6); and 
photo-detector msans (7) for detecting said re- 
flected lights converged by said focussing means 
(6) in Scid different feci on said one and same 
optical a>ds, installed in the neighborhood of the 

40 focus farthest from said focussing means among 
said, different foci of said reflected fights, and. pro- 
dded with a plurality of light receiving elements (9, 
11) which Sight receiving faces are installed in one 
and same plane and which are formed in concen- 

45 trie circles of different diameters, 

2. The optica! pickup apparatus as definded in 
claim 1 whereirt said first optical system section 

(14) is installed in accordance with said different 
wavelenghts of said laser lights, and comprises 

so collimating lenses (2a. 2b) which transform said 
laser lights into a parallel pencil or rays and objec- 
tive lenses (4a, 4b) which converge and irradiate 
said laser lights on said recording medium. 

3. The optical pickup apparatus as defined in 
55 claim 1 wherein said second optical system section 

(15) is installed in accordance with said different 
wavelenghts of said laser lights, and comprises 
objective lenses (4a, 4b) which transform into a 
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parallel pencil of rays said reflected lights of said 
laser lights on said recording medium and polariz- 
ing beam splitters (3a, 3b) which reflect at right 
angles and leaHs into one and same optical path 
said ' reflected lights transformed into said parallel 5 

pencil of rays. 

4. The optical pickup apparatus as defined in 
claim 1 wherein said focussing means (6) com- 
prises a focussing lens which converges according 

to the wavelengths in different foci - on one and to 
same optical axis the pencil of rays formed by said 
piurai reflected lights of said different wavelenghts. 

5. The optical pickup apparatus as defined in 
ciaim 1 wherein said luminous intensity attenuating 
means (5) comprises a shade which shades the 
central section of the pencil cf rays termed by said 
plural reflected lights of different wavelengths. 

6. The optical pickup apparatus as defined in 
claim 1 wherein said luminous intensity atterM>&ting 
means (5) comprises a filter or the like which 20 
shades the intensity in the central section of the 
optical path of the pencil of rays when said pencil 

of rays formed of said pluial reflected lights of 
different wavelengths is transmitted therethrough. 

7. The optical pickup apparatus ;&s> defined in 2s 
claim 1 wherein said photo-dstsclor means (7) 
comprises a small diameter light receiving element 

(9) which light receiving face is fomrBdoin> the 
shape of a circle of a small diameter, one! big 
diameter light receiving elements (11) which fight 30 
receiving faces are formed in the shape of a ring 
within which inner diameter are mounted in a con- 
centric manner the light receiving faces of the 
smaller diameter light receiving faces. 

8. The optical pickup apparatus as defined in 35 
claim 7 wherein the outer and inner diameters of 
said big diameter light receiving elements (0, 11) 

are set substantially in accordance with thfc outer 
and inner diameters of the spread of the reacted 
lights from said laser lights among the rstected 4a 
fights of different wavelengths emitted Iby said plu- 
rality of emission means on said recording medium 
which, after said luminous intensity attenuating 
means (5) attenuated the intensity -of. the central 
section of said opUcai path, are converged in foci 
(13 b) between said focussing means and said 
photo-detector means, and irradiated on said 
photodetector means spread in a ring stiape. 
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